The erection and production industries of modern world use dissimilar metals for different parts that are primarily joined using numerous welding processes. Metal Inert Gas welding has a wider application in the 
INTRODUCTION
Modern firms develop high strength joints by introducing numerous material combinations to improve the life and efficiency of the joint. One such has been made in this work, where AISI 1045 alloy steel has been welded with High chromium high carbon steel by adopting full factorial method for different combinations of the welding parameters to determine the best possible combination of parameters.
Abbasi. K. Alam S and Dr. Khan M.I (2012) exposed that the penetration depth increases with increase in welding speed and heat input upto 1450 mm/min and 109 J/min and beyond which penetration depth and shape factor decreases. Biswajit Das, Debbarma B, Rai R. N and Saha S. C. (2013) proved that the penetration depth suddenly increases at maximum voltage, current and at higher welding speed the penetration depth decreases. 
EXPERIMENTATION
The table 1 shows the various levels of input welding parameters that have been used for experimentation.
The full factorial design was used and 27 experiments were conducted with all the possible combination of parameters. The experimental reading for welding time and hardness was recorded. Rockwell hardness testing machine was used for testing under B scale as shown in figure 2 . The MIG welding machine is shown in figure 1 . Table 2 shows the experimental results. Plates were cut to 50 X 100 mm and welded. 4  10  22  150  5  11  22  175  5  12  22  200  5  13  24  150  5  14  24  175  5  15  24  200  5  16  26  150  5  17  26  175  5  18  26  200  5  19  22  150  6  20  22  175  6  21  22  200  6  22  24  150  6  23  24  175  6  24  24  200  6  25  26  150  6  26  26  175  6  27  26  200  6 Yokeswaran. R, Karuppusamy. S & Arul. S Impact Factor (JCC): 6.8765 NAAS Rating: 3.11 
RESULTS AND DISCUSSIONS

Grey Relational Analysis
The optimization was done using Grey relational analysis that normalize the responses. Table 4 shows the Grey relational grades and rank for all 27 experiments. The trail number 14 has the maximum Grey relational grade and trail number had the least. The optimized levels of the experimentation has been shown in table 5 based on the Grey relational grades. 
Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS)
The preference number was at its peak in trail number 1 and was least at trail number 21. The maximum and the minimum preference value were recorded as 0.5997 and 0.3954. The most feasible set of parameters were identified as 22
Volts, 150 ampere and 4 bar. Table 6 shows the TOPSIS analyzed values. 
CONCLUSIONS
The experiments were carried out and the optimization was done using Grey relational analysis and TOPSIS.
The following findings have been recorded.
• The most feasible combination of parameters through GRA were found to be 26 volts of voltage, 200 amperes of welding current and 6 bar of pressure.
• The maximum Grey Relational Grade was recorded at the combination of 24 volts, 175 ampere and 5 bar.
• The minimum Grey relational grade was found at the combination of 26 volts, 175 ampere and 5 bar.
• The maximum and the least preference number, through TOPSIS were recorded as 0.5997 and 0.3954.
• The optimal solution based on the preference number is 22 Volts, 150 ampere and 4 bar based on TOPSIS.
